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S U M M A R Y
Background: Febrile seizures are the most common convulsive disorder in young children. Reviewing
worldwide literature, one can see that seizures characteristics and source of fever are greatly varied.
Objective: To evaluate whether febrile seizures are associated with different features in Bedouin and
Jewish children.
Methods: Retrospective data from 374 ﬁles children diagnosed with febrile convulsions during 1989–
1991 was analyzed. The children aged 3 months to 7 years comprised 261 Jews and 113 Bedouins. Data
was taken from admission ﬁles and follow-up notes.
Results: Febrile convulsions were diagnosed before the age of 2 in 75% and 81.4% of the Jewish and
Bedouin children, respectively. Simple seizure was found among 80.4% and 72.2% of the Jewish and
Bedouin groups, respectively. Complex seizure was found among 19.6% and 28.8% of the Jewish and
Bedouin groups, respectively. 18.4% of the Jews and 17.8% of the Bedouin experienced more than one
febrile convulsion. Themost common diagnosis between the two groups by the time of the febrile seizure
was otitis media however pneumonia was diagnosed in 15% of the Bedouins and only 3.8% of the Jews
(P < 0.005). Then again 19.1% of the Jewish population was found to suffer from upper respiratory tract
infections, as opposed to 9.7% of the Bedouin (P < 0.05).
Conclusions: The two groups were similar in some aspects (gender, age and type of seizures) nevertheless
there were differences concerning the source of fever. Further studies are needed to ﬁnd whether these
differences are related to demographic, genetic or other factors.
 2008 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Febrile seizure is a seizure phenomenon common in early
childhood (ages 1–3), especially in the ﬁrst 2 years of life. Early
childhood febrile seizures are the most common seizures among
children of up to 7 years. Febrile seizure is deﬁned as a seizure
occurrence of early childhood or of a young child, related to fever,
without intercranial infection or another clear reason.1
Several different studies found that between 2% and 4% of
young children experience febrile seizure. About 80% of the
seizures develop in children up to 2 years old and the rest in
children up to 7 years. About 80% of the seizures are designated as* Corresponding author at: Soroka University Medical Center, P.O. Box 151, Beer
Sheva 84101, Israel. Tel.: +972 86400418; fax: +972 86282112.
E-mail address: ashimony@bgu.ac.il (A. Shimony).
1059-1311/$ – see front matter  2008 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2008.05.011simple febrile convulsions1,2 and 20% of the incidents are
considered complex febrile convulsions.
A simple febrile convulsion is deﬁned as a single general seizure
incident lasting less than 15min, in the course of a 24-h period. A
complex febrile convulsion isa focusedseizure incident lastingmore
than 15min and/or occurring more than once in a 24-h period.1,3–6
There are several risk factors in the development of repeated
febrile seizures: the ﬁrst incident occurs at an age of less than a year
and is complex in the ﬁrst incident. Among the common situations
whichhavebeendiagnosedas causesof childhood febrile seizureare
upper respiratory tract infection; middle-ear infection; digestive
tract infection and urinary tract infection.2,3,7–10
There are articles which indicate that males show higher
incidence of febrile seizures.2–8 Other articles point to a good
general prognosis for febrile seizure.1–3,5,6,11
Inmost cases, a single febrile seizure is seen. In aminority of the
cases, potential epilepsy was noted.1,2,11 There are currentlyvier Ltd. All rights reserved.
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seizure.
The diagnostic protocol is not uniform, probably due to missing
information, including that concerned with the epidemiological
aspects. There is no current consensus regarding prophylactic
treatment of febrile seizures. Surveys and studies from various
localities show varying rates of febrile seizure in early childhood,
and it is possible that there are epidemiological differences in the
different places.7,8,10,12–14 The clinical signs of febrile seizures are
not different among different populations, but the demographic
and clinical characteristics are not identical in various parts of the
world.
In Israel, we may suppose that certain aspects of febrile seizure
would be similar to those found in theWest. However, in Israel and
particularly in the Negev, distinct populations are found, such as
the Bedouin and the Jewish populations, and it may be that
differences in life style, living conditions and healthcare inﬂuence
the expression of diseases in general and febrile convulsions
particularly.
The Soroka University Medical Center provides treatment to
the entire Southern population, which constitutes about 250,000
persons. In the course of treatment at the hospital, an impression
developed of differences in a number of parameters of febrile
seizure between the Jewish and the Bedouin populations. For
years, it seemed that the complex type of febrile seizure onsets
earlier among the Bedouin than among the Jewish population;
that the complex sort is more common; and that incidence of
males is higher than that of females with respect to the Jewish
population. The reasons for the fever are not dissimilar among the
Bedouin, but the relative prevalence is different from the
descriptions of the Jewish population. It may be assumed that
the difﬁculty in preventing infection and illness; the different
levels of healthcare and the difﬁculty of overseeing the health
services in the Bedouin sector underlie the differences observed.
The reasons are not clear, but the various hypotheses have not
been investigated with respect to the different communities. This
study determined to examine the assumptions about certain
community characteristics by comparing the data obtained in
patient ﬁles.
The goal of this research was to describe the group of children
treated for febrile convulsions at the Soroka Medical Center with
respect to demographic characteristics (ethnic background, age
and gender) and certain clinical characteristics (type of seizure,
single ormultiple seizure, and the causes of the fever leading to the
seizure). The goal included examining the differences between the
Bedouin and the Jewish patients with respect to the demographic
and clinical variables.
The research hypotheses:a. male:female incidence relation—higher in the Bedouin popula-
tion;b. ﬁrst seizure age—lower among Bedouin;
c. ﬁrst seizure complex—higher among Bedouin;
d. a history of more than one single seizure—higher among
Bedouin;
e. aTable 1
Breakdown of subjects by age
3 months to 2 years 2–7 years Total
Bedouin 92 21 113
Jewish 196 65 261
Total 288 86 374difference in the frequency of illnesses which cause febrile
seizures between the two populations—perhaps greater than
that described in various studies.
Methods
After receiving permission, data was collected in 1989–1991
from the computerized archive of the Soroka University Medical
Center. The ﬁles were scanned for cases of ﬁrst febrile convulsions
as deﬁned by ICD-9.Six hundred and four ﬁles were found. The ﬁles were examined
based on the accepted criteria for febrile seizure.1,3,5,6 Two
hundred and thirty of the examined ﬁles showed epilepsy as well
as fever—these ﬁles were not included in our study. Three hundred
and seventy-four ﬁles (62%) showing ﬁrst febrile seizures were
found pertinent to our study. We followed the progress of these
374 patients until each of them reached the age of 7. It was thus
possible to ascertain the number of seizures occurring until the age
of 7.
The study did not include ages under 3 months or over 7 years
or non-febrile seizure according to the accepted deﬁnition1,3,5,6 or
undeﬁned seizure or febrile seizure associated with known other
diseases such as epilepsy.
The data were ﬁrst transferred into tables which displayed the
information from the selected ﬁles. Afterwards, data was entered
in the epidata-base program and analyzed statistically with the
SPSS. The sample size required for a signiﬁcant level of 0.05, range
error 0.05. The x2-test was used in the calculation of gender
difference and for the diagnosis of febrile seizure, and to compare
the groups presented in 2  2 tables.
Results
A total of 374 ﬁles of children from 3 months to 7 years of age
from the archive of the Soroka University Medical Center were
obtained and examined. One hundred and thirteen ﬁles (30.2%)
included information from the Bedouin community. Two hundred
and sixty-one ﬁles (69.8%) included information from the Jewish
population. Two hundred and twenty-seven cases were boys and
147 were girls. The high proportion of males in the research
population (60.6%) reﬂects ﬁndings in the professional literature.2–
8
The Bedouins population included 69 boys (61%) and 44 girls
(39%). The Jewish population included 158 boys (60.5%) and 103
girls (39.5%). No statistical difference between Bedouin boys and
girls was found compared to the Jews.
75% of the Jewish group developed ﬁrst febrile seizure at age
birth to 2. By contrast, 81.4% of the Bedouin group developed ﬁrst
febrile seizure at the same age. This difference was not statistically
signiﬁcant. In both groups, separately and together, the prevalence
till age 2 was relatively higher than that after age 2 (P < 0.05),
which is known from the literature2 (see Table 1).
The 354 ﬁles selected (representing 94.6% of the examined
ﬁles—in 20 ﬁles, febrile seizurewas indicated butwas not classiﬁed
as simple or complex) gave a distribution by type of febrile seizure
(simple or complex). 72.2% of ﬁrst seizures among Bedouins and
80.4% of ﬁrst seizures among Jews were simple. We found a
tendency (P < 0.1), but the difference was not statistically
signiﬁcant (P > 0.05) (see Table 2).
As to the question of one or more seizures in life, information
was found in 372 ﬁles: 112 ﬁles (99.1%) of Bedouin and 260 ﬁles
(99.6%) of Jews contained this information. 17.8% of the Bedouin
and 18.4% of the Jews hadmore than one febrile seizure. There was
no difference between the groups.
In 294 (78.6%) of the ﬁles we identiﬁed the source of fever
(79.7% of the Bedouin ﬁles and 78.2% of the Jewish ﬁles). 34.5% of
Table 2
Type of seizure
Simple Complex Total
Bedouin 78 30 108
Jewish 198 48 246
Total 276 78 354
Figure 1. Frequency of diagnosis.
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media. Pneumonia was diagnosed in 15% of the Bedouins and 3.8%
of the Jews. This last difference was statistically signiﬁcant
P < 0.005.19.1% of the Jewish population was found to suffer from
upper respiratory tract infections (including tonsillitis and throat
infection), as opposed to 9.7% of the Bedouin. This diagnosis was
second in frequency among the Jewish population and third in
frequency among the Bedouin, a difference which was statistically
signiﬁcant P < 0.05. 16% of the Jewish and 15% of the Bedouin
populations were found to suffer from gastroenteritis and/or
dysentery. This was the third most frequent diagnosis among the
Jews and the second most frequent among the Bedouin. 1.91% of
the Jews and 1.77% of the Bedouin were diagnosed with urinary
tract infection—a statistically insigniﬁcant difference (see Fig. 1).
Discussion
This study examines several aspects of febrile seizure in Israeli
populations. The Bedouin population is characterized as an ethnic
group having unique characteristics such as living conditions,
livelihood, public health, and more, which leads to the hypothesis
that in this subject, the Bedouin will exhibit certain differences
from the Jewish population, whose demographic and health
characteristics are more similar to Western populations. The idea
that there are differences with respect to various aspects of febrile
convulsions is expressed in a number of studies.2,7–10,13,14 The
primary focus of the comparison is on ﬁrst seizures so that the
basis of this comparison is level. Some of the study’s ﬁndings did
not support the research hypotheses, but others did reﬂect the ﬁrst
impressions. The ﬁndings illustrate the similarities and differences
between the groups examined and thus provide another dimen-
sion to the understanding of febrile seizures generally and on the
local level speciﬁcally.
Various studies have shown that boys suffer a higher frequency
of febrile seizures compared to girls. Farwell2 found that 57% of the
cases he studied were boys. This number appears in other
articles.1,8,15 It should be pointed out that Pavlovic et al.,10 over
a period of 10 years of data collection, found almost no difference(50.7% of boys had a ﬁrst febrile seizure as opposed to 49.3% of
girls). In the current survey, we found 61% of Bedouins suffering
febrile seizure were boys and 60.5% of the Jewish populationswere
boys. Almost no difference was found—this deviates from the ﬁrst
impression, whichwas that the proportionwas higher amongst the
Bedouin community. This impression was formed from a shorter
preliminary observation unlike that obtained during the 3 years of
the study, which gives a broader, more representative picture.
81.4% of the Bedouin and 75% of the Jews who had a ﬁrst febrile
seizure were under the age of 2. These percentages show that the
Bedouin population has a slight tendency towards onset of febrile
seizure at an earlier age, with reference to the preliminary
observations. The data regarding seizures until the age of 2 are
similar to those presented in Farwell et al.,2 Deborah G.,1 Anne T.
Berg et al.16 and others. However, from these same articles it may
be seen that the age spread differs from study to study. There is a
difﬁculty in comparing these studies because the ﬁndings are
presented in different format, dichotomous division of cases till
age 2 and from age 2—no signiﬁcant difference between the groups
in this study was found.
In a different comparison of groups from and till age 1, the
groups were similar (38% of Bedouins and 36.3% of Jews). From this
statistic, we can infer that in the second year of life, febrile seizures
occurred in 43.4% of Bedouins and 38.7% of Jews. Various sources
claim that the majority of ﬁrst febrile seizures occur during the
second year of life.1,2 By contrast, others claim that the average age
for a ﬁrst febrile seizure occurs between 14 and 23.3months of age.
In one study, Deng8 reports that the highest number of ﬁrst
seizures occurred at the age of 6–12months. These variations show
differences between sample groups.
Where type of seizure is concerned, we found that 28.8% of
seizures among Bedouin were complex as deﬁned in the literature,
as opposed to 19.6% of those among Jews. This difference shows a
tendency (P < 0.1), but not a statistical signiﬁcance. Hirtz1 reports
that 20% of ﬁrst febrile seizures are complex. Rantala9 reports 29%
for the same instance. From additional sources2,7,8 we can estimate
the rate of seizures.9 It is interesting to note that it has been
suggested that there is no connection between complex and
repeated seizures,1,16 while others point to a connection.11
Repeated febrile seizures (single ormore)were found at the rate
of 17.8% among Bedouin and 18.4% among Jews. These rates point
to a similarity between the groups—unexpected based on ﬁrst
impressions. As above, some have found a connection between
complex and multiple seizures; others negate this connec-
tion.1,11,16 The rate of repeat incidents ranges broadly, between
17.5% and 50% in different articles.1,3,5,10,16 We did not examine
this issue but it appears that most of the repeated incidents take
place in the year after the ﬁrst seizure.16
One of the interesting points in this study was that relating to
the diagnoses given at the time of the ﬁrst febrile seizure. This
point is covered inmany studies and there too, we ﬁnd lack of unity
in the diagnoses of seizure. However, in themajority it is found that
middle-ear and upper respiratory tract infections are at the top of
the diagnosis lists.2,3,7,9,12 Farwell2 found a diagnosis for 73% of the
cases, and no clear diagnosis in the rest. (We found a clear
diagnosis in 78.6% of the incidents, some of which were multiple.)
Farwell reports that 32% of the cases were diagnosed asmiddle-ear
infection, 12% upper respiratory tract infection, 1% digestive tract
infection and 2% pneumonia. Rantala9 found 67% of the cases
associated with upper respiratory tract contamination, 7% middle-
ear infection and 10% gastroenteritis—no cases were found
diagnosed with pneumonia or urinary tract infections. Berg12
reported diagnosis in 74% of the cases: 65% associated with
middle-ear infection, 9% with gastroenteritis. In Jordan, Abuekte-
ish7 found a 53% rate of upper respiratory tract diagnosis.
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groups: 37.2% among the Bedouin and 34.5% among the Jews.
Upper respiratory tract infection was found in 19.1% of the
diagnoses among Jews as opposed to only 9.7% among Bedouins.
This difference is statistically signiﬁcant. Interestingly, another
signiﬁcant ﬁnding was that only 3.8% of Jewish patients had
pneumonia at the time of ﬁrst febrile seizure, while among the
Bedouins, the rate was 15%. It might be that pneumonia is more
common among Bedouin without connection to febrile seizure, as
opposed to higher incidence of upper respiratory tract infection
among the Jewish population, but this subject has not been
factually investigated. Infections of the digestive tract were found
in 16% of the Jewish and 15% of the Bedouin cases. Urinary tract
infectionwas found in 1.91% of the Jewish and 1.77% of the Bedouin
group. Further studies are needed to ﬁndwhether these differences
are related to demographic, genetic or other factors.
Wemay summarize by saying that this study illustrates several
characteristics of groups in the Negev. This researchwas carried on
for 3 years, which gave a balanced picture of the groups, belying
the short observations which gave rise to the basic assumptions of
the study. From this research we see that some characteristics are
common between the groups while some are different; some
signiﬁcantly and others only slightly. We also found similarities
and differences with respect to other studies, giving an impression
of lack of uniformity in the parameters examined in each study.
This inconsistency underlines the importance of understanding
local populations, to which we hope this work contributes.References
1. Hirtz DG. Febrile seizures. Pediatric in Review 1997;18(1):5–8.
2. Farwell JR. First febrile seizures: characteristics of the child, the seizure and the
illness. Clinic Pediatric 1994;33(5):263–7.
3. Behrman RE, Kliegman RM, Arvin AM, editors. Nelson textbook of pediatrics.
16th ed. Philadelphia: WB Saunders; 2000. [Chapter 602.3].
4. Gadoth N. Is there a need for drug therapy in childhood febrile seizures.
Harephua 1992;123:296–8.
5. American Academy of Pediatrics. Practice parameter: long term treat-
ment of the child with simple febrile seizures. Pediatrics 1999;103:
1307–9.
6. Patricia KD. A Synopsis of the AAP: practice parameters on the evaluation and
treatment of children with febrile seizures. Pediatric in Review 1999;20(8):
285–7.
7. Abuekteish F. Demographic characteristics and risk factors of ﬁrst febrile
seizures: a Jordanian experience. Tropical Doctor 2000;30(1):25–7.
8. Deng CT. Febrile seizures in Malaysian children: epidemiology and clinical
features. The Medical Journal of Malaysia 1994;49(4):341–7.
9. Rantala H. Factors triggering the ﬁrst febrile seizures. Acta Paediatri Clin-Pediatr-
Phila ca Scandinavica 1995;84(4):407–10.
10. Pavlovic MV. Febrile convulsions in a Serbian region: a 10-year epidemiological
study. European Journal of Neurology 1999;6(1):39–42.
11. Verity CM. Risk of epilepsy after febrile convulsions: a national cohort study.
British Medical Journal 1991;303:1373–6.
12. Berg AT. Risk factors for a ﬁrst febrile seizure: a matched case–control study.
Epilepsia 1995;36(4):334–41.
13. Hauser WA. The prevalence and incidence of convulsive disorders in children.
Epilepsia 1994;35(Suppl. 2):1–6.
14. Ling SG. Febrile convulsions: acute seizure characteristics and anti-convulsant
therapy. Annals of Tropical Paediatrics 2000;20(3):227–30.
15. Bethune P.Which childwill have a febrile seizure? American Journal of Disease in
Children 1993 Jan;147(1):35–9.
16. Berg AT. Predictors of recurrent febrile seizures. Archives of Pediatrics and
Adolescent Medicine 1997 April;151:371–8.
